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Πi
qsTc^a`bqsj|
`bTe{ `sh
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ihG^bTc{­^anof?^aT` A ( GLn(Q) ^anC|P`sPCy`hGqKyuii
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yu}C{
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Ô_jm^E`^$y^aTelWnoT}C|Thzhj}W`s^
(z`)`∈N
jk}
WA1
^anC|P!`bP?y` 4
 f(z`) `sT}C{C^Q`bh c ÄPoT} ` `sT}C{C^5`bh ∞
 ||z`|| `bTc}C{o^Q`sh ∞ ÄPoT} ` `sT}C{C^Q`bh ∞
 ||z`||.||dz`f || `bT}?{o^Q`bh 0 ÄPoT} ` `bT}?{o^Q`bh ∞^bhY`bPCyu`=`bPoT¢T
Ô_j^a`bTc}C|
TQh;yG^a\]Sz_`bh`bjm|Q|
qsj¦`sj|cyuioÁyuinoTe^=|yu}fTqbTey{gh 'j}
W1
ÄPoj|PPCyG^={_jSdTc}C^bjkhG}
1 
   Û % Û  '® ' Û (  r°uºo±"³®»¸È c ∈ K∞(f)    Ào¸Èb¸¸G³m±´N±¹  ¹uÈ"³m± u³
	aÊ½k°²±¸»­±"¾ "±¸´ A ( GLn(C)±"¾CÊÀ3´Ào¹u´-
°Èd¹½µ½ A ∈ GLn(Q) \ A r´µÀC¸
Ès¸g¸G³m±´N±¹±¸ $
¾C¸ºÊ¸d° Ë¯C°³µºC´N± (z`)`∈N ±"¾CÊsÀ3´µÀC¹´
 
°Èg¹u½µ½ ` ∈ N  z` ∈ WAn−1 
 fA(z`)→ c ;À]³µ½k¸ `→∞ 
 ||z`|| ´Ñ¸º»²±6´Ñ° ∞ ;Ào¸º ` ´Í¸º»±6´Ñ° ∞ 
 ||z`||.||dz`fA|| → 0 ;À]³µ½¸ `→∞ 
5Ès°c°   hqQ`sPoT^by TYhu=^ajSzoij|j¦`E\Gªo^anozCz?hW^aTY`bP?y` Pn(In) jm^^sy`bjm^a§CTc{ 
 hG}C^ajm{_Tcq£`bPoTÕS,yuzozoj}o φ : H ⊂ Cn+1 → C2n+2 ÄPCj|P yG^b^bh_|
jmy`bTe^`bh y*z?hGjk}W` x =
(x1, . . . , xn, t) ∈ H
`bPoT'zhj}W` 4
(
x2, . . . , xn, t,
∂f
∂X1
(x), x1
∂f
∂X1
(x), . . . , xn
∂f
∂X1
(x), t
∂f
∂X1
(x)
)
∈ C2n+2
$T}Chu`bTf]\
(a2, . . . , an, an+1, a0,1, a1,1, . . . , an+1,1)
`bPoT,|hWhGqs{ojk}Cyu`bTe^¢hÇ`bPCTg`yuqsT`6^bzCy|Thu
φ U_jk}C|T5hq
i = 2, . . . , n
ª
Xi = ai
ª
T = an+1
yu}C{
X1 =
a1,1
a0,1
ª
X1, . . . , Xn
y}C{
T
|y}gfTT
Ô_zoqsTc^s^aTe{
yG^&qsyu`bjh}CyiGnC}C|"`sjkhG}C^=hu;|
h]hq{_j}Cy`sTc^&j}g`sPoTQ`syqbGT
`=^az?y|
TQh
φ
y}C{`bPoTc}ªu`sPoTS,yuz
φ
jm^¤fojkqy`sjkhG}Cyui
hG}W`bhj¦`^KjS,yuT  X£hGqbTchÁTqeªG`bPoTGqsyzoPhu φ ª{_T}Chu`bTe{3f]\ Γφ j^¢yu}3jkqsqsTc{_nC|jkfCikTyikGTfoqyujm|¢ÁyqbjT
`E\h
C3n+3
h¤{ojkST}?^ajh}
n  OQPoTc}ª_`sPoTqsT'T
Ô_jm^E`^Ky  ;yuqsj^ ]j¦¥Ñ|
ihG^bTc{^anof?^aT` Z ( C2n+2 hu¤SyuÔ_jkS,yui{ojkST}?^ajh}
n− 1
ªo^an?|P`sPCy`K^bz?Te|
jmyuijkÐcjk}o
n
|h]hq{_jk}?y`bTe^5hn_`^ajm{_T
Z
ªo{_T`bTqsSjk}CTc^ydno}ojmlWnoT6z?hGjk}W`
j}`bPoT'zCqbT¥¶jS,yuTYhu
φ 
 }Õ`bPoT3^bTclWnoTi¶ªrGjkÁGT} yÅz?hGjk}W` α = (α2, . . . , αn) ∈ Cn−1 ¨ qbTe^az  y|
hGSzoikTÔ }]noSfTq θ ∈
C © ªr^an?|P`bPCyu` (α, β) /∈ Z ª=ÄËT{_T}Chu`bT!f]\ y(α, β) `sPoTzhj}W`dj}`bPCTjSyT!hu φ hf_`yuj}oTc{ fW\^bzTc|
jmyuijÐj}o'`bPCT¢§Cq^a`
(n− 1)
|hWhGqs{ojk}Cyu`bTe^ ¨ |hqsqbTe^azh}?{_jk}CY`sh x2, . . . , xn © `bh α yu}?{`bPoT n+ 2 ¥N`sP|h]hq{_jk}?y`bT ¨ |
hqsqsTc^bz?hG}C{_j}o`sh x1 ∂f∂X1 ©" U]j}C|
T φ j^fojkqy`sjkhG}Cyuiry}C{^aj}C|T α yu}?{ β yqbT,|PohW^aTc}GT}oTcqbjm|yiki\ª]hG}oT'|yu}3{_T§C}oT
x(α, β)
y^5`sPoT'no}ojmlWnoT'zoqsT
¥ÍjkS,yTYhu
y(α, β) 
 hG}C^ajm{_Tcq c ∈ K∞(f) ª_`bPCT}`bPoTcqbT6TÔ]jm^a`s^Ky^bTclWnoT}?|
T6hu&z?hGjk}W`s^ (z`)`∈N ⊂ Cn ^bnC|P!`bPCyu` 4
+@	

  ¸
±´¶³µºW¿?³¦¿ºr°º;»³µ´¶³®°ºC±g°º­¹°½¦Ìº°¼d³®¹½ e
 f(z`) `sT}C{C^Q`bh c ÄPoT} ` `sT}C{C^5`bh ∞
 ||z`|| `bTc}C{o^Q`sh ∞ ÄPoT} ` `sT}C{C^Q`bh ∞ 
 ||z`||.||dz`f || `bT}?{o^Q`bh 0 ÄPoT} ` `bT}?{o^Q`bh ∞ 
 hG}C^bj{_TcqK`sPoTjS,yuTe^¢f]\ φ hu=`sPoTgzhj}W`s^ (z`, f(z`)) y}C{3`bPCTjq¢§Cq^a` n − 1 |
h]hGqs{_j}Cyu`bTc^ α` yu}?{`sPoTjq
n + 2
¥¶`bP |h]hq{_jk}?y`bTe^
θ` > h`bT,`sPCy`d^anC|P y£|PChjm|
T jSzoikjTc^`bPCyu` θ` `bTc}C{o^`bh 0 ÄPoTc} ``sT}C{C^=`bh
∞  U]j}C|
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αi, θ`
jm^K^bnC|P!`bPCyu` 4
 ¨ y © f(x(αi, θ`)) `sT}C{o^`bh c ÄPCT} i yu}?{ ` `bT}?{`sh ∞ 
 ¨ f © ||dx(αi,θ`)f || `bTc}C{o^Q`sh 0 ÄPoTc} i yu}C{ ` `sT}C{!`sh ∞ 
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αi
yu}C{
θ`
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h}W`bh
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`sT}C{o^`bh
∞
ÄPoT}
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`
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∞ 
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¥ÍÁyuqsjyu`bTqy`sjkhG}CyuiÇqsyG|"`sjkhG}
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^bnC|P `sPCy`
X1(x(α, θ))
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`bjh} yu`
α, θ  OQPoTc}ª]hq5y'§oÔ_Te{ j}G`sTGTq
i0
ª
X1(x(αi0 , θ`))
PCy^Tcj¦`sPoTqYyd§C}ojk`bTgikjSj¦`¢hGq`bTc}C{o^K`bh
∞
ÄPCT}
`
`bT}?{o^K`sh
∞ 6 }3`sPoT^aTelWnoTi¶ªÄ5T¢zCqbhÁGTQ`bPCyu`Ëj}fhu`bP!|y^bTc^cª
y(αi0 , θ`)
`bT}?{o^r`shgyz?hGjk}W`ËÄPChG^bT¢imy^a`
n+ 2
|h]hq{_jk}?y`bTe^ÇyqbTK}]noii
ÄPCT}
`
`sT}C{o^`bh
∞ U]nCzoz?hW^aT§Cq^E`$`bPCyu`
X1(x(αi0 , θ`))
PCy^$y§C}ojk`bTdijkSjk`$ÄPoTc}
`
`bT}?{o^K`sh
∞  ¢z£`bhy,Tc}oTqsj|ij}oTcyq¢|PCyu}CT6hu¤ÁyuqsjyfoikTe^ª?{_noT'`sh,zoqbhGz?Tcqa`E\ ¨  © ª?hG}oT|y}£^anozCz?hW^aT6`sPCy` ||X1(x(αi, θ`))|| `bTc}C{o^`sh
∞
ÄPoT}
i
yu}C{
`
`sT}C{*`bh
∞  OQP]nC^cªh}CT|y} |Poh]hG^bT i0 imyuqsT£Tc}ohnoGP¡`bhÕT}C^bnoqsT£`bPCyu`cªjk
X1(x(αi0 , θ`))
PCyG^ yÅ§C}ojk`bTijkSjk` ÄPoT}
`
`bT}?{o^`bh
∞
ª5`bPojm^,ijkSjk`jm^}ohu`
0  OQPoj^ jkSzoijkTe^`sPCy``sPoT
n+ 1
¥N`sP£|
h]hq{_j}Cy`sTYh
y(αi0 , θ`) ¨ ÄPoj|P£|hqsqbTe^azh}C{C^Ç`sh ∂f∂X1 (αi0 , θ`) © `sT}C{C^Q`bh,ÐcTqshÄPCT}
` → ∞
^aj}C|T'h}oTP?y^K^bTTc}3`bPCyu` (
X1
∂f
∂X1
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(x(αi0 , θ`))
`sT}C{o^K`bh
0
y}C{
X1(x(αi0 , θ`))
j^
^bnozozhG^bTc{`bh,P?y²ÁT6y§?}oj¦`sT'ikjSj¦`KÄPCj|P3jm^Q}ohu`K}]noii OQPojm^yuim^bhgjSzoikjTc^5`sPCy`QhGq
j = n+ 3, . . . , 2n+ 1
ª]`sPoT
j
¥¶`bP£|
h]hGqs{_j}Cyu`bT¢h
y(αi0 , θ`)
`sT}C{`bh
0
ÄPoTc}
`→∞
^aj}C|
TY`sPoTc^bTY|h]hq{_jk}?y`bTe^Q|yu}!f?T6qsTÄqsj¦`b`bTc}!y^Ë`sPoT6zoqbh_{_n?|"`huhG}oT'|
h]hq{_j}Cy`sT¢hu
αi0 ¨ ÄPojm|P3j^5§oÔ_Te{ © yu}C{`bPCT (n+ 1) ¥¶`bPhu y(αi0 , θ`) ÄPojm|P`bTc}C{o^5`bh 0 ÄPoTc} ` `bTc}C{o^Q`sh ∞ X£hGqbTchÁTcqcª
f(x(αi0 , θ`))
qbTcSyjk}?^fhno}?{_Tc{ ¨ ^bjk}C|T X1(x(αi0 , θ`)) P?y^dy§C}Cj¦`sT!ijkSjk` © ªËyu}?{P?y^¢|h}C^bTclWnoTc}W`bi\y §C}ojk`bTijSdjk`   jk}?yuiik\GªC`sPoj^YyuiihÄK^KnC^¢`bh|
h}?|
inC{_T'`sPCy`$`bPoTdiyG^E`Y|
h]hq{_j}Cy`sTh
y(αi0 , θ`) ¨ ÄPCj|P­|
hqsqsTc^bz?hG}C{o^`sh t ∂f∂X1 (x(αi0 , θ`)) © `bT}?{o^$`bh 0 ÄPoT} ` `bTc}C{o^$`bh ∞  OQP]nC^cª
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j} `sPojm^Ë|cy^bTªWh}oT$PCy^ËzoqshÁTc{d`sPCy`
y(αi0 , θ`)
`bTc}C{o^Ë`bhdyzhj}W`5ÄPohW^aT$iyG^E`
n+ 2
|
h]hq{_j}Cy`sTc^ÇyqbT
}]noii U]nCzoz?hW^aT£}ChÄ`sPCy`
X1(x(αi0 , θ`))
`bTc}C{o^`sh
∞
ÄPoT}
`
`bTc}C{o^`sh
∞  OQPoj^ jkSSTc{_jmy`sTi\jSzoijkTe^'`bP?y``sPoT
n + 1
¥¶`bP|hWhGqs{ojk}Cyu`bT y}C{«ª&hq
j = n + 3, . . . , 2n + 1
ª`bPoT
j
¥¶`bP |
h]hGqs{_j}Cyu`bTc^
h
y(αi0 , θ`)
`bTc}C{Å`bh
0
ÄPoT}
`
`sT}C{Å`sh
∞   `qsTS,yjk}C^$`sh£zoqbhÁGT`sPCy`'`sPoT,imy^a`|
h]hq{_j}Cy`sTgh
y(αi0 , θ`)
`bTc}C{o^Q`sh
0
ÄPoTc}
`
`bTc}C{o^Q`sh
∞ U]j}C|T
X1(x(αi0 , θ`))
`sT}C{o^ `bh
∞
ÄPCT}
`
`bT}?{o^,`sh
∞
ªKy}C{¬nC^aj}o xTcS,yuq: uª5qshSÃ`bPoT
|noqsÁTg^bTiTc|
`bjh}wTSS,y!yu`Yj}_§C}Cj¦`E\ ¨ ^aTcT<	 G]ªwTSS,y  Cªz?yuTdÍª;`bPojm^YjkSzoijTc^$`bPoTcqbTdT
Ô_jm^E`^$y^bTSjk¥ÍyikGTfoqyujm|¢yqs|
γi0 : [0, 1[→ R
n ^anC|P!`bP?y`
||γi0(ρ)|| → ∞
y}C{
||γi0(ρ)||.||
∂f
∂X1
(γi0(ρ))|| → 0
ÄPCT}
ρ
`bT}?{o^K`sh
1   qshS whtay^bjkTcÄj|Ð  ^j}oTclWnCyikjk`E\yu`$j}_§C}ojk`E\ 	 oª«     ª?z  GÍªC`sPoj^$jSdzCikjTc^`sPCy``sPoTqsT6T
Ô_jm^E`^yu}jk}W`bTcTcq
N ≥ 1
^anC|P!`bP?y` 4
∀ρ ∈ [0, 1[, ||
∂f
∂X1
(γi0 (ρ)))|| ≤ ||γi0(ρ)||
−1− 1
N
 hiikhÄj}o¢`bPoT^syuSTËqsTcyG^ahG}oj}o¢y^&j} 	 G]ªGwTSS,yY  CªzCyTQÍªh}oTQ|y}qsT
¥ÍzCyuqyuST
`sTqsjkÐcT γi0 ^an?|P`sPCy`
γi0
fTc|hSTc^y^aTcSdjk¥ÑyuiTfCqsyj|gno}C|
`bjh}qshS
[0,+∞[
`bh
Rn
yu}C{
limρ→1 ||γ̇i0(ρ)|| = 1 OQP]nC^cª]`bPCT6hiikhÄj}od\WjTim{o^ 4
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∂X1
(γi0(ρ))||.||γ̇i0 (ρ)||dρ ≥ ||
∫ ∞
0
∂f
∂X1
(γi0(ρ)).γ̇i0 (ρ)dρ||
hG}oT6PCy^5§?}Cyuiik\
||
∫ ∞
0
∂f
∂X1
(γi0(ρ)).γ̇i0 (ρ)dρ|| ≤ B
OQPCj^gjkSzoijTc^`bPCyu`
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hurS,yuÔ]jS,yui&{_jkSTc}C^ajh}
j − 1
ª^bnC|P£`sPCy`6^azTc|jyikjÐj}o
j
|hWhGqs{ojk}Cyu`bTe^hn_`^ajm{_T
Z
ª;jk}
`sPoT6`syqbGT
`^az?y|
T6h
φ
{_T
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16 a2
`
α2 + 1 + β2
´
u4 + 16 a
`
−α β a2 + axα + 2 aα2 + 2 a + 2 aβ2 + ayβ − α β
´
u3 +
``
24 a2 + 4 a4
´
α2 +
`
−24 β a3 − 24 aβ − 8 ya3 + 24 xa2 − 8 ay
´
α + 24 a2β2 + 4 β2−
8 β xa3 + 4 y2a2 + 24 yβ a2 − 8 axβ + 16 a2 + 4 x2a2
´
u2 +
`
−4α a3 + 4 ya2−
4 ax − 8 aα + 8 β a2 + 4 β
´
(β − aα + y − ax) u +
`
a2 + 1
´
(β − aα + y − ax)2
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